Pedestrian travel is an affordable means of mobility for people of nearly all ages and abilities. In 3 addition, substantial efforts have been made by planners, safety advocates and public health 4 advocates in the last several years to increase walking as a way to promote physical activity, use 5 public space and infrastructure efficiently, and improve air quality. However, over the last decade 6 in the United States, roadway collisions have resulted in an average of approximately 4,700 7 pedestrian fatalities and 69,000 pedestrian injuries per year (1). Therefore, it is essential to 8 improve the safety of interactions between pedestrians, bicyclists, and motor vehicle drivers in the 9 roadway environment in order to increase the overall benefits of walking. 10 The number of annual pedestrian deaths occurring on San Francisco Bay Area roadways . This may be due to 14 improved engineering, education, and enforcement initiatives, but it may also reflect an overall 15 decrease in vehicle miles traveled (VMT), which has been positively correlated to crashes. 16 However, pedestrian fatalities are still overrepresented in comparison to other travel modes. 17 According to the 2000 Bay Area Travel Survey (4), 10% of all trips were made by walking, but 18 from 2005 to 2009, pedestrians accounted for 19% of total Bay Area fatal collisions (2). 19 Therefore, safety improvements are needed. 20 
21

Purpose
22
Pedestrian crash risk has been related to several categories of factors, including roadway 23 characteristics; surrounding land uses; time of day, week, and year; and pedestrian and driver 24 behaviors (5). This paper focuses on individual behaviors. It is intended to provide an 25 exploratory analysis of the proportion of pedestrians, bicyclists, and drivers exhibiting four 26 specific behaviors at a sample of intersections near transit stations in the San Francisco Bay Area. 27 These target behaviors include: 1) pedestrians crossing the roadway while using a mobile device, 28 such as a cell phone, 2) pedestrians crossing a signalized intersection against a red light, 3) 29 bicyclists running a red light at a signalized intersection, and 4) motorists turning right on red 30 without stopping. 31 This study reports data on each of the target behaviors at specific study sites in the San 32 Francisco Bay Area. Given the research on risk associated with distracted walking, along with the 33 risk associated with vehicular turning violations, this paper contributes to an understanding of the 34 frequency of pedestrian, bicycle and driver behaviors that could lead to crashes. It is intended to 35 show:
36
• Pedestrian, bicyclist, and motorist behaviors can be quantified at specific study sites.
37
• The percentage of people exhibiting each behavior is different at each site.
38
• Individual pedestrian and bicyclist characteristics may be associated with specific 39 behaviors.
40
This paper is not intended to:
41
• Estimate the frequency of particular behaviors throughout the urban region or country.
42
• Evaluate the risk of pedestrian crashes at a particular site. 43 • Develop a detailed database of site characteristics or identify specific built or natural 44 environment factors that are associated with particular behaviors.
45
• Understand why certain types of people may exhibit particular behaviors.
46
• Identify specific countermeasures to reduce the occurrence of particular behaviors. 47 These important issues are left for future research. • Provide more data at specific sites than reported crashes.
8
• Can account for the rate of occurrence (e.g., the percentage of pedestrians or drivers who 9 exhibited a behavior) more easily than reported crashes. Actual crash analyses require 10 good estimates of pedestrian volumes before and after treatments are installed.
11
• Enable data collection at a wider range of sample of sites, not just sites with high numbers 12 of reported crashes (9).
13
Several previous studies have explored how the four target behaviors are associated with 14 pedestrian crash risk. 15 16 Pedestrians crossing the roadway while using a mobile device 17 A growing body of research focuses on risks associated with roadway user distraction. While 18 much of this literature explores driver distraction, as many as 15% of pedestrian fatalities may 19 result from inattentiveness of the pedestrian (10). Compared to a control group, pedestrians on 20 mobile phones tend to cross the street more slowly and are less likely to look for traffic or wait for 21 traffic to stop before entering the street (10,11). Pedestrian distraction studies have also found that 22 pedestrians talking on mobile phones recalled fewer objects in their path than those not conversing 23 (11). 24 Understanding the extent of distracted driving or walking is challenging. Automobile drivers running a red light while turning right at a signalized intersection. 4 Previous studies noted that about 6% of crashes occurred between right-turning vehicles and 5 pedestrians crossing the street at an intersection (18) and found a higher risk of pedestrian crashes 6 at intersections with right turn-only lanes (19) . Specifically, permitted Right-Turn-on-Red Three different data collectors, one for each mode, were used at each intersection to 12 observe the pedestrians, bicyclists, and drivers. They observed each subject as they approached 13 and passed through the intersection. In order to randomize the subject selection process, data 14 collectors observed the next user who approached from the adjacent intersection after the last 15 observation was completed. If two users were traveling together, only one person was observed.
16
Behavior observation sheets were used to document a variety of pedestrian, bicyclist, and 17 driver behaviors at each site. For all observations, pedestrian and bicyclist age, gender, and 18 positioning on the roadway were recorded. Driver characteristics were not recorded because 19 noting age and gender for people inside cars would have added too much complexity to the data 20 collection task. Therefore, driver observers focused only on behaviors. Data collectors marked all 21 behaviors that were exhibited by the road user as they approached and crossed the intersection. • Crossed on green or yellow light. 24 • Was in street when light turns red.
25
• Stopped and waited at red light.
26
• Jaywalked against red light.
27
• Looked both ways before entering crosswalk.
28
• Entered crosswalk without looking.
29
• Ran or hurried to avoid approaching vehicles. • Entered on green or yellow light. 33 • Stopped at red light.
34
• Ran red light.
35
• Turned right on red.
36
• Stopped/slowed at stop sign.
37
• Ran stop sign. • Yielded to let pedestrian cross.
41
• Did not yield to pedestrian.
42
• Sped past pedestrian crossing. 43 • Honked at pedestrian.
44
• Slowed abruptly or skidded to yield to pedestrian.
45
46
• Ran stop sign.
47
• Encroached over crosswalk line. 
Data Summary
43
A total of 1,144 pedestrians, 557 bicyclists and 2,267 drivers were observed (Table 1) . This study documented many incidences of the four targeted behaviors at the 12 study sites. The Pedestrians crossing the roadway while using a mobile device 13 Overall, 8% of the 1,144 pedestrians used mobile devices while crossing, but the proportion 14 ranged from less than 3% to more than 18% at specific study sites. The locations associated with 15 the highest level of pedestrian mobile device use were both relatively urban: Rockridge, where 16 19% of pedestrians were using a mobile phone and Richmond, where 18% were doing so. Fewer 
Pedestrians crossing a signalized intersection against a red light
4
Of the 512 pedestrians who arrived at a signalized intersection when the light was red, 29% were long. The Civic Center and San Leandro locations had pedestrian crossing islands, and 13 some pedestrians crossed to these refuge areas while waiting for the "WALK" signal. This may 14 help explain the higher pedestrian signal violations at these sites. Examining all sites together, females (8.9%) were more likely to use mobile devices while 19 crossing the street than males (7.2%). Younger pedestrians were also more likely to be using a 20 mobile device. More than 11% of people aged 18-34 used a mobile device while crossing the Bicyclists running a red light at a signalized intersection 5 Consistent with gender behavior described above, male bicyclists (18%) were more likely to run 6 red lights than female bicyclists (14%). Subjects aged 18-34 and 50-64 had similar rates of red-7 light running (22% and 23%, respectively), although there was a relatively small sample of 8 bicyclists aged 50-64 (Figure 8 ). Francisco Bay Area. Results from the observations will become part of a baseline study to 3 evaluate capital projects designed to increase both mobility and safety. There were limited 4 resources for this study, so it was not possible to evaluate certain behaviors, such as motorist 5 speeding and failing to yield to pedestrians in crosswalks. These would require objective speed 6 assessment methods and a clear definition of driver yielding that could be determined reliably by 7 data collectors. In addition, more rigorous data collection methods, such as a sensitive radar gun, 8 could be used to assess whether drivers slowed enough to be considered a stop before turning right 9 on red rather than relying on subjective observations. Multiple data collectors could also be used 10 to record the same behaviors, making it possible to compare the reliability of each observer. More 11 data collectors would also make it possible to observe characteristics of drivers, which could 12 produce results similar to the characteristics of pedestrians and bicyclists. These data could 13 indicate the value of education and enforcement programs for particular groups. In reviewing opportunities to increase safety, it is critical to look at engineering, education and 32 enforcement opportunities for intervention. In pursuing interventions it is important to 33 acknowledge the role that behavior plays in safety and to plan for interventions that affect 34 behavior (23,24). Lengthened crossing times allow pedestrians more time to cross, although 35 longer waiting cycles may create more pedestrian and bicycle crossings against red (16).
Bicyclists running a red light at a signalized intersection
Motorists running a red light while turning right at a signalized intersection
36
Engineering options, such as narrowed crossing distances, restricted right-turn-on-red (RTOR), 37 narrowed curb radii may alter driver-pedestrian interactions by slowing vehicles. Narrowed 38 crossing distances also reduce the exposure of pedestrians in crosswalks. 39 Enforcement plays a critical role in encouraging safe roadway user behaviors. Many law 40 enforcement agencies have strengthened pedestrian, bicyclist, and driver safety enforcement. 41 Often tragic fatalities in communities spur action. In Glendale, California, after a number of 42 pedestrian deaths, the City's police department became active in pedestrian enforcement, 43 conducting stings, educating road users, and attending community-wide pedestrian safety training 
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